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In This Issue‘‘Ancestral’’ Mimivirus: Did anyone ask the Host?
PAGE 501
RNA caps are unique to eukarya and their viruses. The RNA triphosphatase (RTPase) component of the capping apparatus is a bellwether of eukaryal taxonomy.
Whereas fungal and protozoal RTPases exemplify the triphosphate tunnel metalloenzyme (TTM) family, metazoan and plant enzymes belong to the cysteinyl-
phosphatase superfamily. Several large DNA viruses encode RTPases unrelated to the metazoan host enzyme, and the evolutionary origins of DNA virus RTPases
are unclear. Benarroch et al. now report a crystal structure of the RTPase of Mimivirus, a giant virus of amoeba, which reveals a TTM active site and fold, implying
that the ‘‘ancestral’’ large DNA virus acquired its capping system from a unicellular host.
Structure Prediction with New Move Types
PAGE 513
Modeling multi-domain proteins remains a difficult problem in structure prediction. Here, Berrondo et al. present an algorithm for determining the structure of
domain insertion proteins, a special class of multidomain proteins wherein one domain is inserted in the middle of another. The algorithm is broadly applicable
to de novo structure prediction of both naturally occurring and engineered domain insertion proteins and is available for nonprofit use as a part of Rosetta suite at
http://www.rosettacommons.org.
Chaperonin Conformation with a Larger Folding Chamber
PAGE 528
Some newly synthesized proteins require a protective environment to complete their folding pro-
cess. The environment is provided by chaperonins, and the process is ATP dependent. Work by
Clare et al. now provides a more detailed description of multiple conformational states of a nucleo-
tide-bound group 2 chaperonin. In particular, nucleotide binding converts the complex from an
asymmetric open and flexible state to three distinct, symmetric, ordered complexes. Moreover,
the partly closed form has a significantly larger folding chamber than the closed form previously de-
termined by X-ray crystallography, suggesting a mechanism for folding of large substrate proteins
by group II chaperonins. (Figure credits: Clare et al.)
Mammalian 80S Ribosome Strikes a Pose
PAGE 535
Ribosomes are complex macromolecular assemblies that translate mRNAs and, in eukaryotes, tar-
get nascent proteins to a translocation channel in the ER membrane. Chandramouli et al. determined
a structure of a mammalian 80S ribosome at 8.7 A˚ resolution and constructed a molecular model
that provides insight into proteins and expansion segments which envelop the functional core of the
ribosome. The proposed model depicts a cytoplasmic ribosome at the start of the translation cycle
and supports the idea that head movements of the small subunit play an important role in tRNA
translocation. The study also characterized intersubunit bridges that may help reset the conforma-
tion of the ribosome after tRNA translocation has been completed.
Story behind Puf Domain Promiscuity
PAGE 549
Human Pumilio (hPum) is a member of Puf protein family, a class of RNA binding proteins that bind specific mRNA’s 30UTRs and regulate translation and mRNA
decay. hPum contains a highly conserved Puf domain composed of Puf repeats that exhibits binding promiscuity and binds a regulatory RNA sequence with each
Puf repeat recognizing a single nucleotide. Gupta et al. now report structures of hPum Puf domain complexed to two noncognate RNAs. Both complexes reveal
that one of the nucleotides is ejected from the binding surface. Additionally, Puf repeats exhibit intriguing plasticity, allowing recognition of noncanonical nucleo-
tides. The two observations are believed to be the key for explaining the curious binding promiscuity.
Why is NotI Rare DNA Cutter?
PAGE 558
Rare cutting endonucleases are of increasing utility and interest for a wide number of
applications, ranging from genome mapping to targeted gene repair, disruptions, and
engineering. The restriction endonuclease NotI recognizes an 8 bp target composed
soley of guanine and cytosine that occurs once per 65 kb; properties that make it
a widely used reagent for mapping DNA methylation patterns in tumor- and tissue-
specific cell lines. Lambert et al., demonstrate the structural basis for long site recog-
nition and the evolutionary modifications in NotI endonuclease structure and
sequence that lead to alteration and optimization of its DNA target site length.
(Figure credit: Lambert et al.)
Cyanovirin-N Homologs with Sugar
Coating
PAGE 570
Cyanovirin-N homolog (CVNH) is a newly discovered lectin family, with Cyanovirin-N
as the founding member. To derive the structural basis of sequence conservation
for this family, Koharudin et al. determined solution structures for three members
of CVNHs. Additionally, authors uncovered their sugar-binding specificities. The
results of the present work provide the basis for a deeper understanding of protein-carbohydrate interaction in general and suggest testable hypotheses for
further elucidation of the physiological roles played by CVNHs in their respective organisms.Structure 16, April 2008 ª2008 Elsevier Ltd All rights reserved ix
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Chloroplasts are organelles found in plants and eukaryotic algae, best described as intracellular factories that convert sun light and inorganic compounds to
organic material, thus enabling life on our planet. The majority of chloroplast’s proteins are synthesized in the cytoplasm and transported into the organelle
via Toc translocon. Toc34 is a small GTPase subunit of Toc, suggested to be regulated by dimerization. Structural work on Toc33/Toc34 from Arabidopsis
and Pisum sativum by Koening et al. now indicates that regulation is not dimerization based. Rather, two GTPases exhibit a unique switch movement during
catalysis and likely require an additional interaction partner to supply a catalytic residue.
Structural Perspective of Blood Coagulation
PAGE 597
Factor VIII is the gene product of a 186 kb gene, one of the largest genes known. Because of its large
size, low concentration in human plasma, heterogeneity and lability during purification, and multi-
domain structure, the structure of factor VIII has remained elusive until now. Ngo et al. describe a struc-
ture of B-domain-deleted human factor VIII and construct a model of factor IXa-factor VIIIa complex,
a critical component of the blood coagulation cascade. (Figure credits: Ngo et al.)
IQ Basis for Customized Ca2+ Channel
Regulation
PAGE 607
Numerous physiological functions ranging from cognition to the heartbeat depend on Ca2+ regulation
of Ca2+ channels by calmodulin (CaM). Two subclasses of Ca2+ channels, CaV1 and CaV2, intriguingly
exhibit regulation of opposite polarity, which is believed to be related to intrinsically different interac-
tions between CaM and channel ‘‘IQ regions.’’ Here, Mori et al. report the structures for Ca2+/CaMIQ
domains of two CaV2 channels and show them to be similar to previously reported CaV1 structures.
Further analysis suggests that CaM partially dissociates from the IQ element, enabling exposed IQ
interfaces to interact elsewhere on channels, potentially in a subclass-specific manner, yielding
customized regulation.
In Silico Membrane Protein/Bilayer Self Assembly
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Experimental structural studies of membrane proteins (MPs) generally do not provide details of the lipid bilayer, although interactions with lipids play key roles
in MP function. Computational methods, developed by Scott et al., were used to predict the position of a set of all known MP structures in a lipid bilayer. The
authors accurately predicted the protein position in the bilayer regardless of the MP’s sizes and architectures. This approach enables comparative analysis
of protein/lipid interactions between different proteins and represents a significant step towards a computational description of more complex membrane
systems.
Billion Year Wait for Pilus Dissociation Event
PAGE 631
Adhesive type 1 pili from uropathogenic Escherichia coli strains are filamentous, supramolecular protein complexes
required for bacterial attachment to host cell surfaces. Puorger et al. show that subunit-subunit interactions
in the pilus are infinitely stable against dissociation via a mechanism termed ‘‘donor strand complementation’’ in
which an N-terminal extension of one subunit complements the immunoglobulin-like fold of the previous
subunit. The complex between the subunit FimG and the N-terminal extension of the neighboring subunit FimF is
the most stable protein complex known to date and dissociates only once every 3$109 years. (Figure adopted
from Puorger et al.)
Story of Two Bromodomains and Unifying Features of
Histone Recognition
PAGE 643
Histone lysine acetylation is central to epigenetic control of gene transcription. Bromodomains, present in chromo-
somal proteins, function as acetyl-lysine binding domains. However, how bromodomains recognize site-specific
histones remains unanswered. Here, Zeng et al. report three structures of bromodomains of the human transcrip-
tional coactivators PCAF and CBP bound to peptides derived from histone acetylation sites at lysines 36 and 9 in
histone H3 and lysine 20 in histone H4. Combining structural and biochemical analyses, the authors determine
unifying features of histone recognition by these two bromodomains, representing two different subgroups of the
large bromodomain family.x Structure 16, April 2008 ª2008 Elsevier Ltd All rights reserved
